S3
44.5 ± 2.6 68.3 ± 2.6 a IC50: concentration that inhibits 50% of luciferase reporter expression.
b LC50: concentration that causes 50% of cell death.
a,b The data represent the average and standard deviation (mean±SD) of at least triplicate measurements.
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Fig. S2
Compound 124 Inhibits the phosphorylation of IκBα triggered by TNFα in Hela cells. (cyan) . Right: Structural comparison of the active chain binding pocket in the first (red), second (orange) and third cluster (pink). The Thr368-Leu386 loopas shown in the black dashed boxexhibits more flexibility in the active chain than in the inactive chain.
II. Molecular dynamics (MD) simulations
Fig. S5
The initial docking poses of 124 in the inactive and active conformations of IKKβ for MD simulations. The pockets in the inactive and active conformation are shown as cyan and orange cartoon, respectively. The key residues from IKKβ are shown as cyan (inactive conformation) and orange (active conformation) sticks. 124 are shown as white sticks. In inactive conformation, the 3,4-dichloro-2-ethoxy-phenyl forms hydrophobic interactions with L123, L307, L311, L371 and L376. A hydrogen bond is found between side-chain carboxyl oxygen atom of D373 and amide hydrogen atom of 124 pyridine ring. In active conformation, slightly different hydrophobic interactions are observed between 3,4-dichloro-2-ethoxy-phenyl and L123, L307 and L376. In addition, amide hydrogen atom of 124 pyridine ring forms hydrogen bond with side-chain acylamino oxygen atom of N308.
Fig. S6
The distance between 124 and the center of the binding pocket during MD simulation. The pocket was composed of R118-S127, L265-L273, L303-H313 and T368-L386. 
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Supplementary Methods
I.
Optimization of the IKK crystal structure
Though the human IKK structures have been solved (PDB ID: 4KIK, 4E3C), the available structures are incomplete with several loops missing. So we first built the complete IKK structure, then used it to perform molecular dynamics (MD) simulations to sample appropriate conformations for ligand binding pocket prediction. We chose the structure of 4KIK as template for its high resolution, and the missing residues or loops were added using PRIME (Schrodinger 2016-4) with 4E3C as a reference. The loop from Y169 to T180 in the inactive chain was automatically generated and refined by PRIME. And the inhibitor KSA was removed. MD simulations for the optimization of unliganded IKK crystal structure were performed with Desmond (Schrodinger 2014-2) using the OPLS-AA/SPC force field. The default settings in the Solvation interface were Finally, the prepared model was simulated for 8 ns at 300 K and 1 atm using Martyna-TobiasKlein integrator with bonded time step of 2 fs, near time step of 2 fs, far time step of 6 fs and other default parameters.
II. Virtual screen
Two rounds of virtual screen were performed. In the first round, rigid body docking by DOCK6
with default parameter was performed and more than 200,000 SPECS compounds were ranked by grid-based energy score. Top 20,000 compounds were subjected to the second round screen by semi-flexible docking of AutoDock 4. A grid box of 40 X 40 X 40 was created to encompass the binding pocket. Gasteiger partial charges and polar hydrogens were added to protein and ligand by AutoDockTools. The protein and ligand conformations were set to rigid and flexible, respectively.
Compounds were docked to the binding pocket by genetic algorithm and ranked by empirical free energy function. The number of runs was set to 10. The maximal number of energy evaluations and generations were 10000000 and 27000, respectively.
III. NF-B transcriptional activity assays
We utilized Dual-Glo luciferase assay system (Promega cells/well in 100 l medium) and incubated overnight at 37℃and 5% CO2. Next day, the cells were treated with or without compounds (90 l) in triplicate for 30 min prior to stimulation with final concentration 10 ng/ml human recombinant TNF (10 l) expressed and purified as the previously description 1 for 6-8h. And then, the luminescence from the firefly luciferase and the renilla luciferase were measured and analyzed according to the instrucitons using a BioTek Synergy4
Microplate Reader.
IV. MTT assays
HEK293T cells were co-transfected with two plasmid vectors, treated with or without compound and stimulated with TNF in exactly the same way to the NF-B transcriptional activity assays. Instead of luminescence detection, 20 l 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT, Sigma-Aldrich, 5 mg/ml in PBS) was added to the cells in each well followed by culture in 37℃ and 5% CO2 for 4 h. Then the medium containing MTT was aspirated thoroughly and 200 l DMSO was added in each well to dissolve the formazan and read at 490 nm.
V. MD simulations of the apo and 124-bound IKKβ structure
We used AutoDock 4 to predict the possible binding mode of 124 to IKKβ. A grid box of 40 X 40 X 40 was created to encompass the binding pocket in active and inactive conformation chain, respectively. Gasteiger partial charges and polar hydrogens were added to protein and ligand by AutoDockTools. The protein and ligand conformations were set to rigid and flexible, respectively.
124 was docked to the binding pocket in each chain by genetic algorithm and ranked the docking results by empirical free energy function. For each chain, the molecular docking was repeated for five times and 10 posed were generated and clustered for each docking. The largest cluster in active S20 and inactive chain contains 23 and 20 poses, respectively. Then, the poses from the largest cluster was chosen for display and molecular dynamics simulation.
Before MD simulations were performed, AMBER99SB force field 2 and general AMBER force field (GAFF) 3 were assigned to protein and compound, respectively. After that, apo state IKKβ and IKK-124 complex structure were solvated in a octahedron TIP3P water box with the 10 Å distance away from the boundary of any atoms, respectively. For each system, the water box was neutralized by adding appropriate counterions. The particle-mesh-Ewald (PME) method 4 was used to deal with long-range electrostatic interactions and the SHAKE constraint algorithm 5 was applied to all bonds involving hydrogen atoms. The non-bond interaction cutoff was set to 8.0 Å to avoid unexpected interactions under periodic box condition. Each simulation system was minimized using steepest descent algorithm for 5000 steps and conjugate gradient algorithm for 2000 steps with harmonic restraint (10 kcal/Å) applied on all atoms of protein. Then, the protein was minimized for 10,000
steps and 5000 steps with no restraint by steepest descent and conjugate gradient algorithm, respectively. After energy minimization, each system was heated from 0 K to 310 K for 50 ps, and another 500 ps equilibration was performed. For the production procedure, three trajectories of each system were conducted for at least 100 ns. All the simulations were carried out by Amber14 package. 6 We combined all the three trajectories into a 300 ns trajectory. Then, clustering was separately performed for the active and inactive chains using the backbone atoms of residues comprising the 124 binding pocket (R118-S127, L265-L273, L303-H313 and T368-L386) in the trajectory. Hieragglo algorithm was used and epsilon was set to 4. A total of 10 clusters were generated and the structures of centroid frame were extracted. The clustering analysis was done by cpptraj implemented in Amber14 package. 6 The frame number and proportion of each cluster were shown in Table S2 . We compared and displayed the major clusters structures of active and inactive chain in Fig S4b . Substrate (Millipore, WBKLS0100) and imaged using the Fusion FX7 (Spectra) system (VILBER).
The in vitro kinase activity and selectivity assay
The effect of 124 on the activity of IKKβ and other 17 kinases were tested using the in vitro [γ- IGF-1R, activated(h) is incubated with 8 mM MOPS pH 7.0, 0.2 mM EDTA, 1 mM Na3VO4, 5
mM Na-β-glycerophosphate, 500 µM KKKSPGEYVNIEFG, 10 mM MgAcetate and [γ-33
